INTRODUCTION
host could be attributed to several factors, including oxidative damage and inflammation. Aged animals experience an increase in oxidative stress as part of the aging Transplantation of neural tissue has been used in humans to replace dead or dying neurons in diseases asso-process (1), causing and exacerbating cell death particularly in neural tissue where metabolism is high. In addi-ciated with aging such as Alzheimer's disease and Parkinson's disease with moderate success (27) . Animal tion, aged animals exhibit an exaggerated inflammatory response to injury (21, 35) with increased production of studies into viability of fetal tissue transplantation for disease treatment have been predictive of clinical suc-proinflammatory cytokines, which can be toxic to developing neurons (26) . Introduction of fetal neural tissue cess (6) and have revealed that survival of transplanted tissue is poor. In a young animal model of Parkinson's into the harsh environment of an aged host could contribute to the decreased cell survival seen in fetal tissue disease, the survival rate of transplanted cells is estimated to be only 5-20% (5) . In an aged animal model transplants. In order to examine external versus internal factors for graft survival, one needs a transplantation of the disease, survival of transplanted tissue is severely compromised beyond that of tissue grafted into a young model in which the age of the host and the graft can be varied individually. The intraocular transplantation method host (8) . Similarly, in an animal model of temporal lobe epilepsy where the CA3 region of the hippocampus is provides such a model, and this method has been utilized for several decades to explore factors that may en-lesioned, transplantation of fetal hippocampal tissue to the affected area is successful in young but not aged hance or disturb development of discrete brain regions [see, e.g., (13) ]. The fetal tissue is injected into the left animals (41). Considering that neurodegenerative diseases, such as movement disorders, are more common and the right eye of the same host animal into the anterior chamber of the eye (between the lens/iris rim and in the elderly, reaching a prevalence close to 50% in individuals over the age of 80 (3), research into improv-the cornea), allowing injection paradigms of, for example, growth factors or drugs into one but not the other ing the survival of transplanted neural tissue to aged host animals has clinical relevance. eye, thus providing an intra-animal control paradigm for the treatment. In addition, because the transplantation Diminished survival of transplanted tissue to an aged site is readily identifiable through the translucent cornea, vival of transplanted fetal hippocampal formation. Utilizing the intraocular transplantation method described one can produce sequential grafting to the same site, allowing multiple transplants of different ages to interact above, the aim of the study was to answer specific questions regarding intrinsic versus extrinsic mechanisms of and innervate each other independently, thus providing young/aged chimeras for study of aging parameters (10) .
transplant survival, as well as to determine if blueberry extract has significant effects not only on the mature (as In this particular study, we examined the fate of hippocampal tissue when grafted into young or middle-aged previously shown) but also on the developing nervous system. hosts, of which half had been fed with blueberry extract.
Blueberries are one of the richest sources of antioxi-
MATERIALS AND METHODS dants compared with other fruits and vegetables tested
Animals to date (29). In addition to vitamins E and C, which have been shown to be potent antioxidants, blueberries
Middle-aged (16 months) or young adult (4 months) contain numerous phytochemicals. These phytochemifemale Fischer 344 rats were used as recipients for incals, which give blueberries their bright color, also extraocular fetal grafts. Tissue donors were timed pregnant hibit antioxidant activity (29, 42) . Several classes of phy-Fischer 344 dams (Harlan Laboratories) of embryonic tochemicals with potent biological activity have been day 18 (E18). One week prior to transplantation, middleidentified; these include the polyphenolic compounds aged host animals were randomly divided into two flavonoids and anthocyanins. Delineation of the specific groups that received a diet of either control chow or compounds within blueberries is ongoing (16). The mechow that had been supplemented with 2% blueberry tabolism of these compounds has also not been fully eluextract (Harlan Teklad) ad libitum. The two diets were cidated; phytochemicals in blueberries may be differenisocaloric, providing equal amounts of calories per gram tially metabolized within the body and these metabolites of food. For additional information regarding this diet, may interact with each other (33) . Studies have shown please see previous publications (19, 20) . Host animals that metabolites of blueberries can participate in oxygen were maintained on the respective diets for the duration radical scavenging activities in circulation and can be of the study. Animals were weighed weekly and food taken up from circulation into a variety of different cell consumption was monitored. These diets have been used types, including neurons (38) . While phytochemicals in previously (4) with no reported differences in food preffruits and vegetables are best known for their antioxierence or weight gain. Animals were kept on a standard dant activity, recent work has revealed that phytochemi-12:12-h light/dark cycle. All surgical procedures were cals also have anti-inflammatory properties. Dietary supperformed according to NIH guidelines for animal use plementation with either apple or spirulina, both high in and were approved by the local IACUC committee. antioxidants, reversed the age-related increase in mRNA Dissection and Transplantation for tumor necrosis factor-α and -β in the cerebellum of aged rats (11) . Dietary supplementation with 2% blue-Pregnant rats were euthanized with an overdose of halothane; fetuses were removed and placed on ice until berry extract has produced both neuroprotective and neurorestorative effects in aged animals, perhaps as a they were dissected. The fetal brain was removed and hippocampal formation was dissected and cut into sev-result of modulation of cell signaling cascades (38) . Research has shown that dietary supplementation with eral pieces as previously described (13, 14) . Recipient host rats were anesthetized with xylazine (Rompun, 12 foods high in antioxidants, such as blueberries, can prevent and even reverse cellular and behavioral parameters mg/kg, IP) and ketamine (Ketaset, 80 mg/kg, IP). One drop of 1% atropine solution was placed on the cornea that decline as a function of aging (11, 19) . Aged animals maintained on a diet supplemented with strawberry, of transplant recipients to dilate the pupil and facilitate grafting. Fetal hippocampal formation was grafted to the spinach, or blueberry extract showed improvements in calcium homeostasis, with the most dramatic effects anterior eye chamber of host animals through a razor blade slit in the cornea using a modified syringe as pre-seen in aged animals consuming a blueberry supplemented diet (19) . Dietary blueberry supplementation has viously described (14) , and as demonstrated in the schematic drawing presented in Figure 1A . The groups con-also been successful in ameliorating cellular damage as a result of injury, as shown in an animal model of stroke sisted of five young animals (bilateral transplants gave rise to a total of 10 grafts in this group), six middle-aged (34) , and has also been shown to prevent behavioral deficits and amyloid beta accumulation in an animal model animals on control diet, and six middle-aged animals on blueberry diet (yielding 12 transplants per group). Fol-of Alzheimer's disease (20) .
Because of the antioxidant and anti-inflammatory ac-lowing surgery, host animals were given paracetamol (Tylenol, 6 mg/ml) in the drinking water for 48 h to tivity present in blueberries, we chose to investigate the effects of dietary blueberry supplementation on the sur-alleviate any pain associated with the surgery.
fetal tissue will first grow to the thickness of the anterior eye chamber, and will then spread out laterally along the longitudinal axis (13) . In addition, the thickness of the transplants was also evaluated in cresyl violet sections, after sectioning and staining, using our stereology system (Stereologer  , Microbrightfield Inc.).
Morphological Assessment of Intraocular Grafts
Six weeks postgrafting, host animals were sacrificed by an overdose of halothane and intraocular grafts were removed. Grafts were immersion fixed overnight in 4% paraformaldehyde prepared in 0.1 M phosphate-buffered saline (PBS) and then transferred to 30% sucrose in PBS for 16 h. Following fixation, grafts were sectioned on a cryostat (Zeiss-Microm) to a thickness of 10 µm and mounted on glass slides. Cresyl violet staining was performed throughout the grafted tissue to evaluate gross morphology of the transplanted hippocampus. Specific immunohistochemical characterization was achieved through the use of the following antibodies: glial fibrillary acidic protein (GFAP, Chemicon), 1:1000; NeuN (Chemicon), 1:1000; doublecortin (Santa Cruz Biotechnology), 1:500; calbindin (Chemicon), 1:1000. Slides were washed with PBS and then incubated in 5% blocking serum for 1 h. Following an additional PBS wash, slides were placed in a humidified chamber and incubated with primary antibody for 24 h at 4°C. After wash- solution. Microscopical evaluations were performed on a Nikon Optiphot fluorescence microscope equipped with a Nikon camera.
Quantification of Graft Growth
Statistics Survival, vascularization, and growth of transplants An overall ANOVA with post hoc analysis (Tukeywere monitored weekly in lightly halothane-anesthetized Kramer) was used to evaluate differences between all hosts. Transplanted tissue was readily visible under the groups and between individual groups, both in terms of translucent cornea through the use of a dissecting micrograft growth and staining. Longitudinal assessment of scope (see Fig. 1B ), and length and width measurements graft growth was performed using nonparametric anaof grafts were made through the use of a caliper with a logues to linear mixed model methodology appropriate millimeter scale. Notes were made regarding the rate of for the analysis of longitudinal data. vascularization, as well as potential surgical complications such as corneal bleeding and/or lens damage. Con-RESULTS sidering that the distance from the iris to the cornea in Survival and Growth of Hippocampal Grafts an adult rat is approximately 1 mm, estimates of graft volume were achieved by multiplying length by width Volume estimations of hippocampal intraocular grafts were performed at the time of transplantation and 1, 3, of grafted tissue, according to our previously published protocols (13) . It has been shown in previous work that and 6 weeks posttransplantation (Fig. 2) . Fetal hippocampal tissue transplanted to the anterior eye chamber the thickness of the grafted tissue in oculo when it is mature is almost always that of the host animal iris-cor-of middle-aged hosts (16 months at grafting and 17.5 months at sacrifice) exhibited a minimal growth rate neal distance, which in our case was approximately 1 mm. Previous research has shown that the transplanted throughout the 6-week growth period. The final mean . Volume transplant measurement of hippocampal grafts throughout the experiment (weeks 0-6). Note that both graft groups were similar in size at transplantation, but the blueberry group grew significantly larger already at 3 weeks postgrafting (n = 12; p < 0.05) and continued to grow until 6 weeks postgrafting (p < 0.01), contrary to the control group, which had already stopped growing. size in the control group at 6 weeks postgrafting was in and were greatly compromised in terms of overall morphology ( Fig. 3B ). Although cells of different morphol-fact similar to the input size at grafting. However, when middle-aged host animals were maintained on a diet ogy were identifiable within the grafts to older hosts, they were uniformly dispersed throughout the grafts and supplemented with 2% blueberry extract, growth of hippocampal grafts was greatly improved (Fig. 2, solid did not form the distinct hippocampal layers that were clearly observed in transplants to young hosts ( Fig.  line) . Graft volumes were not significantly different between groups at the time of transplantation (control diet 3C, D). 2.63 ± 0.22 mm 3 ; blueberry diet 2.45 ± 0.33 mm 3 ) or 1
Morphology of Hippocampal Grafts week postgrafting (control diet 2.58 ± 0.46 mm 3 ; blue-From Blueberry-Supplemented Hosts berry diet 3.36 ± 0.60 mm 3 ). However, at weeks 3 (con-Cresyl violet staining was also performed on hippotrol diet 3.00 ± 0.51 mm 3 ; blueberry diet 6.16 ± 0.97 campal tissue transplanted into middle-aged host animals mm 3 , p < 0.01) and 6 (control diet 2.94 ± 0.37 mm 3 ;
(n = 12) that were maintained on a diet supplemented with blueberry diet 7.97 ± 1.09 mm 3 , p < 0.001) postgrafting, 2% blueberry extract. This dietary supplementation provolumes of hippocampal intraocular grafts were signifiduced a dramatic improvement in size and organization cantly greater in blueberry-supplemented animals than of hippocampal intraocular grafts (Fig. 4A ). Whereas fein animals receiving the isocaloric control diet.
tal hippocampal tissue grafted to middle-aged control re-Gross Morphology of Hippocampal Grafts in Young cipients was small and round with poor organization and and Middle-Aged Hosts small neurons ( Fig. 3B-D) , grafts into blueberry-supplemented animals were large and well organized. Pyrami-To investigate the overall morphology of hippocampal grafts to middle-aged hosts, cresyl violet staining dal neurons, granule cells, and many different interneurons were readily identifiable in these cresyl violet-stained hip-was performed on every 10th section. As seen in Figure  3 , fetal hippocampal tissue transplanted to a young adult pocampal grafts, based on their location, size, and morphology. Organization of the hippocampal grafts into host animal (n = 10) developed into large highly organized hippocampal transplants within weeks of grafting.
blueberry-supplemented animals was comparable to that seen in grafts into young host animals (see Figs. 3A and Distinct cell layers and cell types that are typical for the hippocampal formation in situ could be clearly identified 4A). In every transplant to the blueberry-supplemented animals, a CA1 pyramidal layer as well as a somewhat in these hippocampal grafts to young hosts (Fig. 3A) . In contrast, when fetal hippocampal formation was trans-organized dentate gyrus was found (see Fig. 4A ). Upon closer inspection, the cells appeared healthy, well nour-planted to the anterior eye chamber of 16-month-old host animals (n = 12), grafts exhibited a smaller, rounder shape ished, and large ( Fig. 4B-D) , compared with those ob-served in transplants from the 16-month-old control ani-grafts appear to proceed through a relatively normal development in oculo [see (14) for review], specific mark-mals ( Fig. 3B-D) . Thus, blueberry supplementation appeared to alter not only overall growth of transplanted ers of immature and mature neurons were used to further characterize the effects of dietary blueberry supplemen-tissue, but also appearance of regional cell layers and cell size.
tation on intraocular graft growth and organization. First, antibodies directed against doublecortin were used Astrocyte Morphology to identify immature neurons in hippocampal grafts, to explore whether neurogenesis had occurred in the grafted To determine if differences in the growth of grafts from control and blueberry-supplemented animals was tissue after intraocular transplantation. This marker will only label newly formed neurons for up to 3 weeks after due to reactive gliosis, immunohistochemistry to detect expression of GFAP was performed ( Fig. 5 ). Density of mitosis has occurred (22). As shown in Figure 6B , doublecortin immunoreactivity was abundant in grafts from GFAP staining was not significantly different between the two groups, indicating that the growth enhancement control diet animals. Many doublecortin-positive cells were scattered throughout the entire graft, suggesting ei-was not due to an overproduction of astrocytes in the grafted hippocampal tissues.
ther a continued neuronal development after grafting or a remaining immaturity in the grafted tissues. In con-Characterization of Neurons trast, grafts taken from blueberry-supplemented animals in Intraocular Grafts exhibited less robust staining for doublecortin, and the few cells that were positive for doublecortin were lo-Neuronal staining with antibodies against neuronal markers using fluorescent immunohistochemistry was cated within cell layers of the grafted tissue, suggesting that they may have already migrated to the correct posi-performed to identify specific cellular populations in the grafted tissue. Considering that hippocampal intraocular tion within the hippocampal transplant ( Fig. 6A ). Whereas doublecortin is a marker for immature neurons that may curring in the middle-aged recipients that were on the experimental diet. Finally, grafts were subjected to im-still be undergoing division and differentiation, NeuN can be used to identify neurons that are postmitotic and munohistochemistry to detect calbindin d28k, a marker of mature granule and pyramidal neurons. In grafts into also more mature (22). As seen in Figure 6D , grafts from control diet animals exhibited NeuN-positive cells middle-aged control diet animals, few if any calbindinpositive cells were observed (Fig. 6F ). However, in evenly distributed throughout the graft. In grafts into blueberry diet-fed animals, NeuN-positive cells were lo-grafts that had grown in blueberry diet animals, several groups of calbindin-positive cells were evident. Figure cated primarily in organized cell layers within the graft (Fig. 6C ), suggesting, again, a higher organization oc-6E shows one group of calbindin-positive cells in a graft Figure 5 . GFAP immunohistochemistry, depicting mature astrocytes within the grafted tissues. Note the difference in size and organization between the blueberry graft (A) and the control graft (B), both grafted to middle-aged recipients. There was no overall difference in either density or distribution of astocytes in the two groups of transplants. Scale bar: 500 µm. showing specific hippocampal CA1 neurons in blueberry grafts (E) and controls (F). There was a distribution difference between doublecortin labeling in the blueberry and control groups. Blueberry extract appeared to give rise to more mature-looking neurons, which were incorporated into specific layers in the transplanted hippocampal tissue (A), while the control grafts had interspersed cells stained with doublecortin, at no particular layers or organizations. However, the presence of doublecortin in both transplant groups demonstrated that they were, indeed, able to produce new neurons after the grafting procedure, because this protein is only present in new neurons until about 3 weeks postmitosis. Neurofilament was also seen in both groups, but appeared more organized into layers in the blueberry group. Calbindin was found almost exclusively in blueberrytreated grafts, while controls had diffuse, if any, staining with this antibody. Scale bar: (A-D) 75 µm, (E, F) 50 µm.
from a blueberry-supplemented animal; several of these recipients. In addition, we found that this compromised organization and overall growth could be overcome by cells appear to have a pyramidal cell-like morphology, with triangular cell bodies and long processes, similar to treatment of the transplant recipients with a 2% blueberry extract in their diet, starting 1 week prior to trans-the morphology of pyramidal neurons in the hippocampal formation in situ.
plantation. The beneficial effects of blueberry on transplant growth appeared to start 1 week after grafting (Fig.  DISCUSSION  2) and last throughout the experiment (6 weeks postgrafting). Further, the increased growth did not seem to The present study demonstrated significantly worse survival and organization of fetal hippocampal trans-be due to astrogliosis in the grafted tissues, because GFAP immunoreactivity was similar in terms of density plants when these were grafted to the anterior chamber of the eye of 16-month-old, compared with 4-month-old, and distribution in both groups of grafts to middle-aged hosts. These data suggest that there are significant bene-immature blood pools form within the grafted tissue as early as 24 h after grafting (15) and continue to form ficial effects of blueberry extract during the first weeks postgrafting of fetal neural tissues, and indicate that mature vessels within a week. It has been shown that blood vessel development of intraocular transplants is there are factors included in this berry that may be necessary, or beneficial, for hippocampal development.
complete with an intact blood-brain barrier at 2 weeks postgrafting using our grafting paradigm (15) . Future Why Are Fetal Neural Transplants Compromised studies will include examining the blood-brain barrier When Grafted to the Aged Host?
formation closely in tissue transplanted to aged or middle-aged hosts, to explore if vascularization plays a ma-Although it is well known that transplanted neural tissue will survive and thrive as long as the recipient is jor role.
The results reported herein do not suggest that there alive (13, 30) , previous data have demonstrated that there are significant problems with graft survival to the adult is a remarkable gliosis in the grafted tissue in middleaged hosts, suggesting that astrogliosis is not the reason recipient, particularly when the host is middle-aged or aged (17) . Caryl Sortwell and her collaborators (32) for a poorer survival of tissue to middle-aged hosts. Our previous studies have shown that gliosis does occur in have shown that this loss of neurons in transplants to aged versus young graft recipients occurs immediately hippocampal transplants when left for extended time periods in the eye chamber (10), but the survival times in after transplantation (within 4 days postgrafting), suggesting that cell death-related factors may be involved.
those studies were over a year, and not weeks as reported here. Thus, astrocytic overproduction must be a One mechanism that apparently is important is the age of the fetal tissue at the time of transplantation (17) .
later phenomenon and does not seem to affect early development of the grafted tissue. Finally, it is also possi-Hallas and collaborators (17) found that fetal cortical grafts survived and grew better when grafted from do-ble that a lack of growth factor support in the aged host may account for the lesser survival of transplanted tis-nors of a lower fetal age compared with older fetuses, regardless of the age of the transplant recipient. Al-sues. Indeed, Yurek and collaborators (40) have shown that the growth factor response to an injury or neuro-though this was not the scope of the present investigation, it suggests that more immature fetal tissue may toxic lesion is diminished in the brain of aged animals compared with young animals, suggesting that this sce-have more resistance to the lack of support and/or the increased rejection occurring in the older host. This is nario may occur also during surgical interventions such as transplantation, and basic growth factor activity of not the only factor, however, of significant importance for outcome of the transplantation paradigm. Other fac-certain brain areas have also been shown to be diminished with aging (23) . To summarize, the aged animal tors that have been discussed are extracellular matrix molecules, such as tenascin (25) , where it is suggested may have an elevation of unwanted factors (such as cytokines) that would hinder transplant survival, or de-that perhaps these matrix molecules are present at a lower rate in older hosts, making the survival and out-creased levels of support factors (such as growth factors, extracellular matrix molecules, or vascular factors) to growth of transplanted cells more difficult. Yet other factors that may be involved in the compromised sur-benefit the survival and growth of transplanted tissues. The model described in this presentation, the intraocular vival of transplanted tissues to aged hosts are vascularization and vessel-related growth factors such as vascular transplantation method, may be particularly suitable for studies of such factors, as one is able to dissect intrinsic endothelial growth factor (VEGF) (28). It is of course difficult to discern at this early stage of the investigation from extrinsic factors of importance by varying the age of the transplant and the recipient independently in se-whether the poor survival rate of our intraocular transplants to the middle-aged hosts depended specifically on quential grafting paradigms to the same animal. any of these factors, or a combination thereof. It should Blueberries, the "Wonderdrug" of Neutraceuticals be noted, however, that organization was severely compromised, leaving a transplant without specific layer for-For many years now it has been shown that there is a highly significant negative correlation between intake mation, contrary to the well-outlined layers seen in the transplants to young adult rats (see Fig. 3 ). Thus, some of fresh fruits and vegetables and ischemic heart disease mortality, as reported by Armstrong et al.
(2). Consump-of the determining factors for layer formation in the hippocampus may be compromised in the aged recipient tion of fruits and vegetables is also correlated with a reduced incidence and lower mortality rate of cancer in eye chamber as discussed below. Initial studies of the grafted tissues do not suggest that vascularization is the humans (9, 37) and animals (36) . More relevant to brain aging, research has shown that the CNS may show an primary reason, but further studies are needed to confirm this. Blood vessel formation is definitely an early event enhanced vulnerability to oxidative stress because it is deficient in free radical scavengers and uses 20% of total that determines transplant survival. We have found that body oxygen. This vulnerability is known to increase berry diet, either alone or in orchestration with other factors. For example, Bickford and collaborators have further with aging (1). It was therefore not surprising that diets that are rich in antioxidants would have signif-demonstrated that TNF-α levels are reduced after administration of antioxidant diets to aged rats (7, 11) . icant rescuing effects on age-related decline in motor activity, cognition, and oxidative stress markers (11) . This Thus, even though previous investigations have focused on the antioxidant activity of blueberries to reduce age-effect is correlated with a decrease in markers of oxidative damage such as malondialdehyde and oxidized glu-or disease-related oxidative stress, one must take into consideration that antioxidants appear to be beneficial tathione, suggesting that these diets do exert an antioxidant effect in the brain (11, 19) . Blueberry extract diets for early development. Future studies will reveal which of these developmental factors described above are in-have also been shown to have protective effects in a variety of lesions, such as an ischemic stroke (34) , but fluenced by the blueberry extract in the diet. to our knowledge, this is the first study that describes CONCLUSIONS effects of this powerful antioxidant on development of the hippocampal formation. Although we have not yet
In conclusion, the present study opens up opportunities for detailed studies of biological mechanisms of been able to pinpoint the biological mechanism for this effect of blueberries on transplant survival, it is possible blueberry extract and other antioxidant foods upon development and survival of neural transplants into aged that antioxidant or anti-inflammatory mechanisms are at play, not only in the host itself, but also in the develop-hosts. Apparently, the blueberry extract here influenced the host environment to a great extent, making survival ing nervous tissue. Future studies will include graft batches submitted to cytokine assays, vascular markers, and maturation of fetal tissue possible in an otherwise nonpermissive recipient tissue. By combining fetal tis-and growth factor assays to explore the biological mechanisms for the blueberry extract effect. It should be sues from different brain regions with recipients of different ages, one can create "young/old chimeras" in noted that these transplanted tissues are small and will only generate a few tissue sections (1-4 mg of total which interesting relationships between intrinsic and extrinsic factors of aging can be studied. This would be a graft tissue was the yield, especially in the small control grafts to middle-aged hosts), wherefore biological mech-next step in this investigation, to explore whether innervation modalities and appropriate connections would anisms have to be explored in more detail in future, larger groups of blueberry-treated grafts.
also develop under these conditions. In addition, the reproducibility and versatility of this grafting technique Factors Determining the Organization allow us to perform screening studies, in which different of Hippocampal Layers components of the blueberry extract can be tested in a controlled environment, similar to in vitro conditions but It is quite possible that the results of the blueberry diet described herein could stem from indirect effects with the added benefit of continuous development and maturation for many months. Thus, even though it is via other systems during development of the grafted hippocampal tissues. The development of this brain region difficult to make a more perfect medication than the blueberry itself, it will definitely be possible in the fu-is orchestrated by synergistic effects of many classes of molecules, consisting of secreted molecules [class 3 sema-ture to examine which exact combination of factors result in its powerful effects on hippocampal survival, phorins, netrins, Slit proteins, cytokines, and growth factors; see ( opment of learning and memory processes (18, 24) . It is 334:71-76; 1996. 4. Bickford, P. C.; Gould, T.; Briederick, L.; Chadman, K.; likely that some of these factors are affected by the blue-
